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SHEET METAL ARTICLE 
WE, GOSPEL RESOURCE LIMITED, incorporated in the State of 
Victoria, Commonwealth of Australia of 8 Home Street, 
Thomastown, Victoria 3074, Australia, hereby declare the 
invention, for which we pray that a patent may be granted 
to us, and the method by which it is to be performed, to 
be particularly described in and by the following statement:- 
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SHEET METAL ARTICLE 

This invention relates to the manufacture of sheet 
mecal articles. 

It frequently happens when two sheet metal 
components are required in a composite structure that it is 
convenient to combine the two components into a single article 
so that both may be made simultaneously by a single stamping, 
and/or pressing operation. Thus the respective components 
become functional zones of a single article spaced apart as 
needed in the composite structure by an intermediate, 
inherently functionless zone. Hitherto, for simplicity of 
manufacture of such articles, it has been commonplace to 
utilise a workpiece big enough zo extend from one functional 
zone to the other, and to tolerate the wastage of material 
implicit in having in the finished article a sheet or strip of 
the metal integral with the functional zones and extending 
from one to the other. 

A typical article of the kind in question is a 
fixing clip used for the concealed affixture of sheet metal 
roofing sheets. One well-known roofing sheet manufactured and 
sold under the trade mark "KLIP-LOK" comprises a sheet of 
coated steel having three substantially channel-sectioned ribs 
extending for the length of the sheet. There is one rib at 
each edge and an intermediate rib substantially coinciding 
with the centre line of the sheet. 

Those roofing sheets are secured to purlins or the 
like by strip-shaped clips, which have, at each end, 
formations adapted to snap-engage, or be snap-engaged by, the 
ribs of the roofing sheet. The arrangement is such that a 
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clip may be applied with one end formation fitting over an 
edge rib of a previously laid sheet and extending to a point 
where its other end formation may engage within the central 
rib of the next-applied sheet. The clip may be secured to the 
supporting timbers for the roof deck by nails or the like 
through affixture holes near each end of the clip, and the 
next sheet applied so that an edge and the central rib snap 
over the respective end formations of the clip. Thus, once 
the clip has been applied to the purlin, the material 
intermediate the end formations ceases tc serve any functional 
purpose,- its initial presence being purely to assist in the 
manufacture of the clip, to ensure that the functional ends 
thereof are correctly spaced apart, and to facilitate the 
handling of the clip and its installation by the person laying 
the roof. 

The present invention was devised primarily for the 
manufacture of such clips. It is described primarily in 
relation thereto hereinafter, but it will be appreciated that 
it is generally applicable to many sheet metal articles in 
which a relatively functionally unimportant zone is provided 
for the purpose of spacing functional zones and to enable the 
article to be made and handled as a single piece. 

An object of the present invention is to save 
materials in the manufacture of such articles by reducing the 
size of that part of the workpiece corresponding to the 
intermediate zone of the finished article. 26SEP|99Q 

With the above and other objects in mind, the I 
present invention provides a method of making a sheet metal " " 
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article comprising the steps of forming a workpiece of lesser 
area than that of said article, slitting an area of said 
workpiece corresponding to a non-functional zone of said 
article to render said non- functional zone extendable, shaping 
5 the remainder of said workpiece as needed, and extending said 
non- functional zone to produce said article. 

In its preferred aspect the invention consists in a 
^ method of making a sheet metal article comprising two shaped 

functional zones spaced apart by an intermediate zone, 

_J comprising the steps of shaping each functional zone on a 
workpiece having an intermediate zone shorter than that 
required in the finished article, slitting the said shorter 
intermediate zone to render it extendable, and extending said 
slitted shorter intermediate zone to provide the full length 

15 article. 

The invention extends to articles when mace by the 
method of the invention. 

The steps of slitting and subsequently extending the 
J, non- functional zone may be performed in a number of ways 
20 utilising various slitting patterns and corresponding modes of 
extension. Furthermore, the extension of the zone may be 
effected either before or after the remainder of the workpiece 
~" has been shaped to conform to the required article. 

According to a first class of embodiments of the 
25 invention the slitting is such as to define a plurality of 

interconnected tongues extending in the longitudinal direction 
of the non- functional zone, that is to say the direction in 
which it is to be extended, and the extension of the no 
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functional zone in that direction is effected by folding or 
unfolding the tongues about their respective root lines. 

According to a second class of embodiments of the 
invention, the slitting is such as to define a plurality of 
interconnected strips extending in the transverse direction 
and the extension is effected by stretching the work piece < 
as to at least partly reorient the strips into the 
longitudinal direction by deformation of the metal at the 
junctions of the strips. 



3y way of example, several embodiments of the above- 



described invention are described in more detail hereinaft; 
with reference to the accompanying drawings, in which: 



Figures 1 and 2 are diagrammatic plan view of a roof ' 



sheet fixing clip according to the invention at partly and 
fully finished stages of its production respectively .- 



Figures 3 and 4 are views similar to Figures 1 and 2 



of roof sheet fixing clips according to a second embodiment of 
the invention; 

Figures 5 and 6 are views similar to Figures 1 and 2 
of roof sheet fixing clips according to a third embodiment of 
the invention ,- 

Figures 7, 8 and 3 show fourth, fifth and sixth 
embodiments respectively ; 

Figures 10 and 11 show a seventh embodiment of the 

invention . 

In the drawings, the functionally shaped end zones A 
and B of the clips, which form no part of the present 
invention, are merely shown in part. In each instance the- 
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area between them constitutes an intermediate non-functional 
zone as that term is used herein. 

It will be seen from Figure 1 that the intermediate 
zone of the embodiment illustrated thereby has one U-shaped 
and two L-shaped slits 5, 6 and 7 cut in it. Those slits may 
be made simultaneously with the press-forming of the 
respective end zones A and B. It will be seen that the U- 
shaped slit 5 defines a first tongue 8 extending from a root 
line at 9 to a free tip 10. 

The tongue 8 has formed in it a second narrower 
tongue 11 extending from a root line indicated at 12 to a free 
tip 13. The tip 13 of the tongue 11 is integral with the 
functional zone 3 of the clip. 

Figure 2 shows the clip in its finished or extended 
form, wherein tongue 8 has been folded in a clockwise 
direction about its root line 9 and tongue 11 has been folded 
in an anti-clockwise direction about its root line 12, so that 
tongue 8 projects from the original intermediate zone and the 
narrower tongue 11 projects correspondingly from tongue 8. 

The clip of Figures 3 and 4 is a modification of 
that of Figures 1 and 2 in that the slit pattern applied to 
the whole of the intermediate zone of Figure 1 is duplicated 
and applied to each half of a doubly long intermediate zone of 
Figure 3 . The patterns in each half zone are mirror images of 
each other and the narrower tongue of one half is integral 
with that of the other half instead of with a functional zone 
as in Figure 2. The tongues of each half of the intermediate 
zone in Figures 3 and 4 have been given the same reference 
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numerals as their counterparts in Figure 1, but with a and b 
suffixes, and it is thought that no further description is 
required. 



modification of that of Figures 1 and 2 in that the slit 
pattern applied to the intermediate zone of the former has 
been re-applied, with appropriate narrowing, to the narrower 
tongue to permit a second stage of extension. The reference 
numerals of Figures 5 and 6 again correspond to those of 
Figures 1 and 2 with appropriate suffixes and it is thought 
chat the drawings will be self explanatory to the skilled 
reader. It will be apparent also that in other similar 
embodiments this mode of slitting could be further replicated 
to produce three or more stages of extension of a single zone 
of the workpiece. 



to the said first class of embodiments whereas those described 
below all belong to the said second class of embodiments. 



functionally as that of Figures 1 and 2. It includes 
functional zones A and B separated by an intermediate zone. 
The Intermediate zone is slit during manufacture as indicated 
in Figure 7, by an array of closely spaced parallel lines of 
slits. The individual slits 15 in each line are staggered and 
overlap. For preference every second line terminates with 
half-length end slits 16 extending inwardly from the edges of 
the original workpiece. After the workpiece has been slit as 
shown in Figure 7, its functional zones A and B may be grasped 



The clip of Figures 5 and 6 is a further 



The clips illustrated and described above ail belong 



The clip illustrated by Figure 7 may be the same 
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and pulled apart a pre-deterrained extent to expend the 
intermediate zone wherein the material between the individual 
slits is bent and/or stretched to form an expanded grid of 
material extending from one functional zone to the other. 
5 The clip illustrated by Figure 8 is a modification 

of that of Figure 7 in that the intermediate zone is split 
longitudinally by slit 17 and each half is slit transversely 
by a plurality of slits 18 similar to the end slits 15 of 
Figure 7. This allows the transverse slit pattern zo be less 
10 complex than in the earlier embodiment. When pulled apart to 
expand the intermediate zone, the strips defined by the 
transverse slits 18 have been reoriented by 90°. This may be 
difficult to achieve in practice and a lesser degree of 
stretching may be used if preferred. 
15 Th e clip of Figure 9 shows a further simplification 

of slit pattern. It is thought that in the light of the 
description generally, these figures will now be self 
explanatory and this embodiment needs no further description. 

The finished clips illustrated by Figures 7, 8 and 9 
20 are somewhat idealised. In practice it may be preferred to 
follow the stretching step by a flattening of the expanded 
intermediate zone, for example, by pressing or rolling or the 
like, especially where a high degree of reorientation of the 
individual strips is resorted to. 
- 5 The clip of Figures 10 and 11 uses slits 19 of 

approximately triangular configuration, together with a 
triangular cut-out 20, and arcuate slits 21. When pulled 
apart to expand the intermediate zone, the strips defined by 
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che slits 19, cut-ouc 20 and slits 21 will have been 
reoriented, as is clearly shown in Figure 11. As for the 
clips of Figures 7. 8 and 9 it may be preferred to follow the 
stretching step by flattening the expanded intermediate zone. 



described above all have two functional zones spaced apart by 
an intermediate non- functional zone extending from one 
functional zone to the other. It is emphasised however that 
the invention is not so limited. It may be that an article 
has three or more functional zones and a corresponding 
plurality of non-functional intermediate zones. In such 
instances each intermediate zone may be independentlv 
extended, not necessarily in a common direction. 



direct relationship with another identifiable zone, it may 
simply require positioning with respect to the remainder of 
the article generally. In such instances a reduced area, 
appropriate misshapen workpiece may be made and subsequently a 
part thereof may be slit and extended in accordance with the 
invention to modify its shape and expand its area to suit the 
finished article. 



The illustrated embodiments of the invention 



Furthermore, it may be that a functional zone has no 




WHAT WE CLAIM IS: 

1- A method of making an expanded sheet metal 
workpiece comprising the steps of: 

(a) slitting an area of a non-functional zone of said 
workpiece, thereby forming slits to render said 
non-functional zone extendable, said slits defining 
a plurality of interconnected tongues, each of 
said tongues extending in a longitudinal direction 
of said non-functional zone and in a direction 
at an angle to said longitudinal direction, each 
of said tongues having a root line, a major portion 
of said slits extending linearly with some of 
said slits extending in the longitudinal direction 
and some of said slits extending at an angle to 
said longitudinal direction, at least some of 
the longitudinally and angularly extending slits 
being interconnected with each other; 
(b) subsequently extending said non-functional zone 
in said longitudinal direction by expansion of 
the non-functional zone by at least 100%, said 
expansion causing folding of said tongues about 
said root line, thereby producing said expanded 
sheet metal workpiece. 
2. A method as claimed in claim 1, wherein said 
expanded sheet metal workpiece includes two functional 
zones, one at each end of said non-functional zone. 



3. A method as claimed in claim 1, wherein said non- 
functional zone prior to said slitting of said area 
and said extending, is shorter than the non-functional 
zone subsequent to said slitting and said extending. 

4. A method as claimed in claim 1, further comprising 
flattening said non-functional zone subsequent to said 
slitting and said extending. 

5. A method as claimed in claim 1, wherein said angle 
is approximately 45°. 

6. The method as claimed in claim 5, wherein said 
expansion causes twisting and folding of said tongues 
about said root line, thereby producing said expanded 
metal workpiece. 

7. A method as claimed in claim 1, wherein said angle 
is approximately 90°. 

8. The method as claimed in claim 1, wherein said 
expansion causes twisting and folding of said tongues 
about said root line, thereby producing said expanded 
metal workpiece. 

9. A method of making a sheet metal article 
substantially as hereinbefore described with reference 
to the accompanying illustrative drawings. 

10. A sheet metal article when produced by the method 
of any one of Claims 1 to 9 inclusive. 

11. A sheet metal article substantially as hereinbefore 
described with reference to the accompanying 
illustrative drawings. 
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